Quantitation of hindered amine light stabilizers in plastic materials by high performance liquid chromatography and mass spectrometric detection using electrospray ionization and atmospheric pressure photoionization.
In this work new high performance liquid chromatographic methods in combination with mass spectrometry have been developed for the quantitation of hindered amine light stabilizers (HALS) which are commonly used as monomeric and oligomeric species for stabilization of plastic materials. These analytes are difficult to separate under traditional reversed phase conditions. In the present study new silica-based pH stable reversed phases that had become available recently were investigated for HALS analysis, and turned out to be well suited employing mobile phases at a pH of around 11 adjusted by addition of ammonia. Detection was done by mass spectrometry employing both time-of-flight and triple quadrupole mass analyzers. The performance of electrospray ionization (ESI) as well as atmospheric pressure photoionization (APPI) was investigated and compared. Despite the high pH of the mobile phase, an excellent ionization could be obtained in the positive ion mode. ESI provided slightly lower limits of quantitation (on average a factor of 2) in comparison with APPI. The method allowed the quantitation of a range of different HALS down to 0.05-0.005% (depending on the HALS) in polymeric materials. Sample preparation consisted in dissolving the sample in toluene and precipitation of the polymer with acetone. The procedure can be routinely applied to aging tests of plastic materials in order to predict the lifetime of plastic components.